Predicting Vapor Intrusion Risks in the Presence of Soil Heterogeneities

Designing and implementing sampling plans to characterize vapor
intrusion (V1) risks can be difficult. In addition to different jurisdictions
having different requirements, the literature (and regulatory guidance
documents) contain conflicting data and recommendations. In general,
scientific understanding lags behind the need to assess risks;
consequently, tools to assist vapor intrusion site characterizaions are
thus far limited in number.

In response to the need for additional science and tools to guide vapor
intrusion characterizations, a three-dimensional numerical model was
developed to examine various vapor intrusion scenarios. The effects of
site-specific geological and man-made features (e.g., source-receptor
separation, existence of potential preferential pathways) on vapor
intrusion were investigated. These results confirm that soil gas
measurements by themselves are not reliable indicators of vapor
intrusion risk. Moreover, characterization of soil heterogeneity is
important for developing accurate conceptual site models.
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A computational fluid dynamics package, Comsol Multiphysics, is used to create a 3D finite element model to
evaluate vapor intrusion using conventional fate and transport processes. The model first solves soil gas
continuity equation (Equation 1) and then couples it with the chemical transport equation (Equation 3). The
indoor air concentration is determined analytically using Equation 4.
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Notes:
+ The EPA indoor air standard (10risk) = 2.2E-2 ug/m3

+ Source ion is Rhode Island Dep of
Industrial Cleanup Standard (GB Standard).
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Effect of soil layers and lateral separation on soil gas profiles.
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Combined effect of lateral and
vertical source separation.

Deeper sources can result in
higher indoor air concentrations
(as compared to shallower
sources) at lateral separation
distances > 10 m (building edge
to source edge).




